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mmm 

[»#^ i ] fftf^c j; »; & u v z (D&m*mtz^z>mm*Lmxtc.>7 

1©M-Ww 

«fl3lftlS»ffiffittm«. t&SB* D x y ^ fc*M&fr£>&&;ftT ^tz.f-9 £©&*B 
H©tfcffilC«fc&fc©T?S>y, 

mL-frr-** n y * £©&ffiil©tfcffiK:«fcsfc©^&S£££WiS£'r&*.n 

1 ffiE#2 002-3 104 223 
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* □ vy ^ & & J&^M#'f£#ll& o T vn s * £ tfs^ 

ttriB^— * v a >y ^^tts^n y ^5§^mmtt, e#(z>^ a ^ ^#g^tag& 

* n >y ^©^ffi(Dit^lC*f^-rS'fitS:^T, iti fciafB^f 1 - 9B0) 9 U y 9 
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mnztmm ? □ v v t mtzftm * n ? v t (D&wtm & n ? m 2 <D&m&mi$ 

v ? mm t £ m*- S Z\ h £ W®. £ -? Z> Z n v V #§£$gg 0 

[ff*5U0] «^9fCfB*g©*D>y?3g£|£»&C^T, 

mmm 2 a&mjtmmi* mm^- * ? a v tmzmfoLT 1 
i: mm 2 k: j: y # e> *i fc* 2 ©siiffii t * am u , 

$ *i fcttfiBrtas ^n;^^tsri: ii f £ * n y * 3S£ggg 0 
[0001] 

3 ffJSE4$ 200 2 - 31042 2 3 
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*mmz. muni* s i^-v^m^ 1 o©^- ? -?n\z&w z>mw<Dm**>mm 

men om^tem&ffiizmis, mz y m^fcmzm^v b v- bx-fi ot^m\zm 
v^s v u v t nzLmmzm-t z> o 

[0 0 0 2] 

_LLT£U, M;U£> SRAM (Static Random Access Memory) ^DRAM (D 
ynamic Random Access Memory) ^©^^ftffa'GligB, MTflZ, -f U -fe v V £ <fc 
tfx-f >yfML S I #©ttfefa±fcJ:B&ja»5 fit, r(E>¥^tt 

JCfcoT3feTV*S. JMfcttK, mil SRAM^DRAMf (D^iMfitt 

v-jmv bm^m^m^i/^^i^cD^m^pm-t^mmiz^^x^^. * 

$S3gf*fT*lIIi&Jtf- Klfll&i8irr<&^:hi0<5Ay (Back plane: Ba 

ck Wiring Board: B WB fcfcPgW KfcttS^teSISgScOlRLfcfc^ P> 

[0 0 0 3] 

-*tf> 1T0J «£l/^C;i/ ITLj ) £J:l>* ITlj (ififl//<;i, thj ) Sr^jt-rsfe 
&<z>*ny*&gMIS»«ire38£ -r-5zli:^f*)tiTV%s 0 fit, IE 

1&mn®lteZ4 ^ yyfrb<D-?tl) , 1-&£>13, (jitter) tf/J^^d 
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[0 0 0 4] 

TOj , rij ©W3^ : S:fT^©T?r<Z>Sfl5ttCDR (Clock and Data Recovery 
[0 0 0 5] 

CDR^^:^cJ;oT^«v^M^'M(DSm^^^^^^i:•r•5 ; fo(D^feu 

fc^fc^o >y # (Tx) %-m\^mw&v> Z u v V 3 

, <fcU{£^M£&©?n>y^£^y:/K:£tmu ^>y:/±T'^M«tf>* n >y 
[0 0 0 6] 

tr5T', ? □ V .*0iH»»C«:, -WCPLL (Phase Locked Loop) 
[0 0 0 7] 

> l o l l o 2 i o 3 itfr-'fyj 

1 0 4 tiVC O (Voltage Controlled Oscillator : ttjE$ffflT38jg3£) , 
fit, 10 5(il/n^M^I:^ttVAS o 
[0 0 0 8] 

VUyV (^gp^n«y^7) C L K 1 t A^f - ^ D A T A ^Sfflftf 1 . 0 

5 tfJ$E4$ 2002-3104223 
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1 KAtlZft, i.©*HB*ny*CLK 1 ilMtS l/n#M#§l 0 5<Dfttl 

n^&.mm^x^^u lk 2«ii^fr^ 0 rco^Msti, v 

CO 1 0 4 T'fTb;ft5tf>#-|8l$X*&5. f-fcjfo^, ftfiJtgfli 1 0 1 (D&±\Z 

«fc »;^-v-s?jK>^i o 2 tfjjgs&sti; o 2®m##/i/- 

1 0 3 £/M,Tfftff|I«B££ LTVCO 10 4 fC#;ie>;ft, 

j±{ci:»;yco i 0 4<Dftmmmmtffflfflt*nz, 

[0009] 

VCO10 4©ffiM, ftgP*ny#CLK2fcLT^y^W<&#linfclC#Mi& 
£*i£££ac, l/n#J*»l 0 5 &Vrbt«f^l 0 1 izyj - KA'«y^ 
StlS. \R#WC, iill ^^n»^CLKUlt5OMHz0^D*;^ 
ZltlS: 1 0 oa§bT 5 G Hz fflftU^ q y C L K 2 &4jat«*^ 
, VCOl 04cDm* (ftifn»^CLK2) li, l/n#M#§l 0 5 £ J: U 

l o 0#M£4xT#tf|J:b$e#§i o l iC7>f- K/*y*3*u MZaytCLK 
l £.<DtiLmitmtfiff*>ti.&. tela. «f^ionc^vNt, (A*-? 

-#DATA) tmWUv 9CLK 2 (DitmZn om&, f*jg|5*ny^CLK 
[0 0 10] 

fc.dSTf, t 1 9 (A^f-^DATA) £ ^ Q v V O'&TtZft^ £ ■£ 

©t 5 -* testis (To j -» n j n j ro j odi#©i/ - h#-f-# 
&ffe>TOi<«:ot, MJ:b^*^f4DtiT^^v^^ra{c^U^n^^ (CL 

K2) (DATA) <Z>&*B<Z>T*l#*£<, "t^*)*,, S>y*-#*g 

[0011] 

^n»;^ (CLK1) &5t#U-Trt»^nv^ (CLK2) ££65c 

6 ffilEff 2002-3104223 
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raps # « < & o Tffc«rn zMmtft&T-t s teffitan ( s> ^ * - 
) 

[0012] 
[0 0 1 3 ] 

©Affile J: «ffH«*JCJ: 'J^n>y^©SIB«$f§I 
[0014] 

IrflHJt^M^ n y * i: tuSBP*gg|S^ o >y * fcCDfirfBJfctf Srff ^* 2 ©fiffiJt 
frffE^ l <z>&ffiJt«#fc «fc y.*e>*ifcjB 1 <7)fe*BM'M£, KT'ffi* 2 © 
Jfc«S« (c J: • »J m & ft fe m 2 ©fttfBMfif ?B £<DMMZft? £ , &j&D#» 
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m h ■& ffi * £ z h £ H •? & Z n v V #8£=gg7«#fc $ n Z> „ 

[0 0 1 5] 

2\z&^x. mmm^i, 7 mmtkm^- v n) , 2, sii^-v 

3 ten -A* 7^ 4 te#tij|#g, 5ttvco («HMWI§ig#l 

) , fit, 9 Jl* £^LTVn£ 0 

[0016] 

0 2 (C^$4X-S £oiZ, #SgEifC^£? a vy ? flfTttf, ^a$^e> 

©AiJr-^DATA »feA0i$?n>y^ OW^ny?) C 

LK1) *^'ffiJt«C»l iCA^JStl, r©Ai)f-*DATAtVC0 5©|iSA 
T'feS^n7^CLK2 fc©tt«Jt«!^ff*>n*. ttffiJt««lom*tt, 
^■V-^3iO^ , 2lC^$tlT-e<D^-V-^3K>^ , 2 &gg|&U 3£lC, ^-v- 
S?jtf>y 2©ffiij&n-^X>^;i/# 3 fe^LT*HC»'4 JC^x.^4x-5o L/T 
, VC0 5I1 D-;U7^f^^ 3tf)ffi;fr£/W/\°;*:7-<;i/# 9 ©ffi^J$:in^L§g 

[0 0 17] 

rrt% BT2<z>QKtK-L 1 testis «fce»tc, fltfBHHI* n y *#§£tHJ& 6 Kit 

^(DAil^r— # i$tmT-*) DATAtfifflH)BLfeit««^n»;i'CLK3 

RISI* n y *38£ISI&.6 tciiftgp^ n 'vKLK2 *<o\Hm>? u v 

V C L K 2 fcttffiHJBbfeifc«ffl^ n y> C L K 3 &titfBit«£& 7 icm^f^o 

fcfc, EtfBimSB? n y *$8£eu» 6 -j^'feffiAansitteffl^ n y * c l k 3 .' 

A^jt-*- # D a T A * fcteftffij* n y ^ C L K 2 CM L n y ^ 7?&<52>\ 
f©^D y ?^#ffti£, A±?-% D AT A tfcttfaSS* D 7^CLK2©?n 

[0 0 18] 
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tffl^D>y^CLK3 i:, VCO 5 <Z>ffi#T*&5 ftgP* D «y * C L K 2 fc.O&ffl 

[0019] 

_LaBL&£ e> IC, Wi^Dv^iM 6 (TJffiTJ^fcSitgeffl? □ y * C 
LK3 AiJf - ^ D AT A t D 7 C L K 2 i: LT * 

^^^-^ J:U : bWv^^^;y^^#^^C^oTfe^J, &*B£bif£#§ 7 «b # £ tl 

, &*Bit«#§ 7 gfi^- # £tbfeM? n -^CLK3 (vm-v- fe<z>&mm 
^#§£t-££#>, &mtm^ 7 tdrtzmwicm? i:^^n'v^CLK2i:f 

[0 0 2 0] 

^(D^v^fe^fI#^#sJ:e>^c^oTv^s I> feffi^ 

*Bitl*^ 7 © ffi?j ici£o~ < £ tfMU^ 4 Tifi^fc $ *<DUunm 

tlfcfeffilUM (S^y*-) C7V>&VAf*jg|S>7 D >y ? C LK 2 £#^t§ 

f C & £ o 

[0 0 2 1] 

9 m$E#2 0 0 2 - 3 1 0 4 2 2 3 
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[0 0 2 2] 
[0 0 2 3] 

ms ■ 9 u vvft&mmamimMmzTx-t^u v9mx&z 0 

JH& 5liVCO («JEEfl!ri9l&£4ft) , 6 ii 2 jg*»ISS» (titfBI3SB*n'y*3&£ 
®B&) , 9&/W/\°x:7-y;i,#, 1 o.i±«iaia8&, fit, 1 Mii»i^»4 

[0 0 2 4] 

HI 3 testis* 3 ic, #mi^ffiW<z>#nv*fg£3£efcJ:, ffi*HJt«*rK: 

i^l^n'^CLKl AiJr-fDATA) tVCO50W 

feSP^gP^n^^CLK2il©^ffiJ:b^&^V\ fltfBJfc«» 7 tCJ: U 2ig 

[0 0 2 5] 

i *»e>m*a*i«w#«-& WiEE)^:<t'jvco5»stit 

fltfBifc«»l affile J: *JI8MfStiS^^-^>K>^2, ffi«Jt««7©m^jtc 

j: u mwjznz?-* - >y 8 , 5^ - ^> ^ 2 ©m^fc j: t>vw a* 7 -< 
<z)m*©si^+ l&vDHutikm ( (s + a) /s) &ff-5»aiii»i o*mx.T 

10 »2 0 0 2 - 3 1 0 4 2 2 3 
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[0 0 2 6] 

tffffctl, ^C0^StlIS& 1 0 CDffiTJfC «fc »; V C O 5 tfffiffflg ftTfW* UvVC 
[0 0 2 7] 

^tcfSi±-r-5o . 2 ji^nii?& 6 tfmx-t z&mmt □ «^clk3 te^gp^ ay? 

CLK'l fcfltfBHJB (M«»#J*fc5©T#J9©BB«) LTVxS#, #fi«p&&* 
f&M (ll^&fc*tffija«<z>«>e>Sf) b^Ufc#e>, ft®?uv>; 

*i£&*B^f # ©ft &3t<5 S i: »c J: y , «ctf>im#& < jf|^©&*B^f # 
[0 0 2 8] 

o 

[0 0 2 9] 

El 4 JC3*S*X<5 J:^C, 2 iifg[II5& 6 it. nMOSb7>^61~63S; 
$1*., 6 1 i3 J: Of 6 2 (Dtf- b IC \tm.W)V>Ai] V D^CLKlfe 

<fct>VCLK l##M&3tU Zltie> h7>^^ 6 1 £<J;t>*6 2©V-^t'h7 
6 3©Fi/^>t©li;- Kfr&ffi* UMB«*ny*CLK3) # 
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(MVUvt) CLK 1 *2m&l>t=.>;uv ^IC&oTfcy, ®MiAM%& 

K3 £f*rg|$*ny ?CLK2 il^^ffii:b^$:^e)^i:tC^6c 
[0 0 3 0] 

m 5 «i§b£ tc^§ v a v v zsmmm 2 mmm zb-t -?u v v ®t*& y , 

V^„ H5(CfeV>T> mm^2 WtWv-JynvJm^ (FF[Ui&) , 2 2 

£ £ t>* 2 3 \$&mtm^ 2 4 &mw*i± (mmm^m^mm) , ^l 

t, 2 5 JiVCO fcasL-T^S. 
[0 0 3 1 ] 

_b*& Lfc0 3©f 1 Hl»!ltf> * n >y # 5§^fiT* tt, fft^HSH U * n »/ * £ 

&|§^Si±5llIB&(0cfiT*M^^tlTVNS F FHI8&2 1 OMMV U v V 

2 2 ICJ: y-r-df DAT A£|*|g|5* a y * ( V C O 2 5 <Z>ffi# * n y ? ) CLK 

ilM^ny *C LK 2 <D&mt®Zfi$. 
[0 0 3 2] 

Z.ZX% 2ofiTO^2 2, 2 3©ffi*®^, f - ^ ? D >y ^ D - C L K 

f-^DATAtOfifflitf^fofel (titfBJfc«»2 2) ©ffl^jfcMS^ 
M^;i/#&®bT$!!^«ffi^£[IIi&2 4 T"&ftU *©1W#|«JEE*8£IIN» 2 
4(Dffi^7 (iW#*JE) CJ:'JVC0 2 5 S:0Jfl=|J L T ftgP * a >y # C L K 2 

[0 0 3 3] 



1 2 
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D - C L K £ <fc XS?~ Z D A T A £>5£?jmtBM^te P*f3P ^D>y?CLK2 tf>&*g 
[0 0 3 4] 

in 6 ix*mniz&z> ? u vt$&$.mm(Dm 3 mmm^n^KBt^u 

T*3bZ a meiZlS^X. $lTO l^J:tF4 1-0-4 1 - n ItfiUMm (MI 
#g) , 3 2fcJ:tf4 2'-0~4 2-nttUi/-Afeit|!ffiffiifc«af (fiffittltiaf 
)> 33fcitf43-0~43-n ttfitfB^f >jl-jKU-* (FI), 3 4, 3 
9, 4 4 - 0 — 4 4 -n 35, 37, 4 5-0— 4 5-n£J:£>*4 7 

-0~4.7-nttaDH», 3 6MSjRl/^^ 0K#EH»K 3 8ttfi[ffll/j; 
X# 0K#EH») , 4 0li/W;U7^^, fit, 4 6-0~4 6-nttU 

&5*L'TV*£ 0 rrt, JfMtfcl^X* 3 6 JS.fctNStfBL'S?;** 3 8 ii, 
«Atf,:7^- (Adder) £T*p.-J*\/-# (Accumulator) {C J: »J flS/S^S 3 £ 

[0 0 3 5] 

T«»g2S:#itTinl|l#3 7tC«»U fbt, fI^4 4-0~4 4-nlt 
W>WlJ3J:tfft*BtfefflS&4 2- 0-4 2 - n (DftjjlZM ITM g 3 £^;IT 
*I«f4 5-0~4 5-nlCMt5. 
[0 0 3 6] 

4f-sKU-^ 3 3 (4 3 - 0 — 4 3 -n) tegf 2 {C^WS V C O 5 fC^fjS U ^ 
»3 4, 3 9, #DH:#§3 .Sfc^tfMJftjRUS?;** 3 6 8:0 2 iCfcttS^-V- 
^>^8 fc<fctf/WAX7>f 9 tG*h£U «fctf$tfi*fcffl«&3 2 J£ 

H2JCfert*ttffiJt«!»7K:^iSU, fit, M44-0~44-n, MM 
^4 5 - 0-4 5 - niB^nW^ 4 6 - 0 — 4 6 - n \%m 2 lC&tf£^ - 

13 fflS#2 0 02-3 104223 
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i?tfy7 2js£Z$u-AX7>( 3 &c>TOU &fc. I/*/ -site itf&ffll&ffi 

^4 2-O~4 2-ntt02i:j3i^5«WltCMtS. $ <b fC, ##[J3| 
^4 7- O~4 7- n0ffiM, ^n^&^fMSrWt-S U # A- Kn - K ( 
Recovered Code) tC ^ U , tfe, #fi|g-f 4 3 - 0-4 3 - n© 

[0 0 3 7] 

1216 lC^£*l.g> J:?^ ^3H»JCD^D>y^|§^eT^i, 1 (^gfr 
m^vm&te-tto)) f-^n^lPcl ktCMUT^M (M>U£, 1 6 
# : Ml&M-^-^^li 1 6#f) Of-^^Pd a t a - 0 — P d a t a - n 
W&n, •#T r -*l«P data-0~Pdata - n fC*f LT-etl-^tlSMM© 
■*ny *£&£<*-tir5fc«>0>titfB>f >*-rfM/-#4 2 - 0-4 2-n#t8tt£> 
*lTV*S. ££T», #W>^-^l/-^3 3^j:a!4 2-0~4 2-ntt 

©ffiWCD-fB-^Sr^-r* EI1^T*S> So #&*B-f > # V- $ 3 3 £tf 

4 2 - 0 — 4 2 - n-e^M$ti-5^t0fi^tt> # ;i/ - Ti~ U ?n yA- $ 

(DAC) ICJ: UMW£;ft<g>£#K fjmi-^^^^cD^^ttT-V ^^;i/^S(CJ: 
Uf?fc>*l3 0 3-&*g-f 3 3 £J;t>*4 2 - 0— 4 2 - n(Cte 

, Will Sv^cmB#9 o^M&SM^n y ^#A;d£*u ^tf)M?a*y 

[0 0 3 8] 

^^CLK2©^|i:b^^ttlli(Z)mBn>y^;i/-^'LP l(CA*$tlS 0 r 

iss&i^itfeffl^f > # — ;K i/— # 3 3 \,zMM~i~&o lit', !ii3i;i/-^L 
^d-c LKii^g-f 3 3c7)ffiij-efessm^n^y^c7)M^i5:^- 



1 4 
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fe^o itl?)2o©l/y^^3 6, 3 8 ©ft, 3 8©|*I^ 

[0 0 3 9] 

T-#$:m(D>7 ?RD-o~RD-h &3§££i±£;b-:/L p 2 te, flnis 

#£4 7- 0-4 7-n(a'JfiffiIi©AM2Q©/K- h IC J: y f?*5tiS. f 

4 2-0 — 4 2-n) frb<DAj]ti<- hTf&y, f&© 1 o # * n y V 

;i>-:/L P 1 <D®M\sVysZ 3 8©W^S:SWBISA*5K- hT?&-6. 
[0 0 4 0] 

»;^fiffi3-KRc-o~Rc-n^it*. n^yy^mt, 

?»-FRC-0~RC-nH mX\Z. hB#^c£gM£*l£ 0 
[0 0 4 1] 

*i3HiM©^D>y tm&mffiz&ntt. ^v^^m?-* zgm-tztz 

Ji, ^^9Uy ?m®m*&'D7 : -*9Uy? (D-CLK: Pclk) A^H 

#s ti, #-r- * * ;na© ^ * a - it?- * n was vuvv (D&mtmffim 

if BW&mt L > VNfc&, ^- # © * n y * *; i& < X =fe*&8![© 

[0 0 4 2] 

h 7 itm 6 jc^-r ^ □ ? ?m&mn<D-B(Dm'&M*7jk'?-7u v v nr»HT» 

EI6 &C£tt£MH^3 1 fcj:tf4 1 - 0-4 1 - n, U 2/ - A J: ffcffilft 
ffitf (Rx/PDC) 32feit)?42-0~42-n, MtflC &*B-f 
(PI) 3 3 J3ckt>*4 3 - 0-4 3 - niC+B^-rSHI^yn ^ 
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[0 0 4 3] 

•?%tt>*>. 06 (C£tf£MJf#§3 1 , 4 1 - 0 — 4 1 -nfciOfRx/PDC 
32, ■42-0~42-ntt, M/U£, &*B-f 5 1(33,43 

-0~4 3-n) 0ffiA&f^SU^-;URx) 5 1 1 CDffi 

[0 0 4 4] 

[0 0 4 5] 

, Mifef 3 mmmw $&£.mm k. & w s a w /u 7 -r ;b * 4 0 & £ # 

M4 7- 0~4 7- n$:^<b, ^'J t:MM4 4 - 0-4 4 - n©ffi 
*t^bTMtffi»U^^* 3 6©m*&^3¥^Sfe'*©^|S[»4 8 -0~4 8 - 
n J:e> IC&oTV^. t*^t>t., #H 4 lygflfGD * n v V #g£3£fitt, 

f-^D^D-CLK (Pc lk) SrSft-TSiaHUCrtJKatifeffiffiiliSW 
it;b-y n.y^ffifflW»|El») ©JlitiSCl/^3t3 6cDP f g^$:#T I - ^^f 
m<D9U*j 9.*.ft&-tZ>m& (A-^LP2) lCj££ JC&oTV^ 0 
[0 0 4 6] 

D-C LKte. n^^<3DM?S»MS:«Iffi"tSfcAlC«ffl3ti 
, (P d a t a - 0~P d a t a - n) ^iGM&SXdf n-<Z)'ff fgte 

n cd 4* ffl *g£ & ^ e> ^ t r* m s ti s «k e> I C o T V * & „ 

[0 0 4 7] 

Hf& (LP1) ^&tt^^a-f»#*^*J&V%ffi«|ft||«)WMa«^©tt#^# 

16 miiE#2 0 0 2 - 3 1 0 4 2 2 3 
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[0 0 4 8] 

mwuvt (clki) zmm-t&v.uv ?mmp l nzfami, frmzmm? 

[0 0 4 9] 

09 o izBznz &oiz. ^msmmwwuv v$&$immz&^ 

UvV (CLK2) ^fefBIHlil/fcD L L (Delay Locked Loop) 6 0 7*&*J, 
I©DLL60!t fiffllli?l:4l (601-6 0 4 ) tffiU ^fflli 
|g6 0 1~6 0 4(D51®5:$lfMi±^M , #Lr^D^^ 1 MIS # cecils SIlT 6 
0 Z.ZX% 0 9 &Cfett£D L L (U-l>)\;7 4 - VAv V 6 0S, ^cH 

mm (mnmm) 7 6, y-r >k^^^§^^§h^7 i^^^m^-mmi 8 

#|7 (7 6, 7 7) , f^-^>^8 (7 8) 4 fr* 
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